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A 54-year-old patient presented with mild right-sided weakness of hand and face with a National Institutes of Health Stroke
Scale (NIHSS) of 2 and occlusion of the left middle cerebral artery (MCA) in the MI segment with a large perfusion deficit on
computed tomography (CT). Due to mild neurological deficits no IVT was performed. Nine hours after symptom onset the patient
gradually deteriorated with a NTHSS fluctuating between 9 and 15. MRI showed a persistent occlusion of the MCA with a large
diffusion-perfusion mismatch. Immediate endovascular thrombectomy was performed 14 hours after symptom onset with complete
recanalization and complete clinical recovery. Although mechanical thrombectomy is generally considered an effective alternative
strategy up to 8 hours after stroke onset, selected patients with a large diffusion/perfusion mismatch and small infarct cores may

benefit from an expanded therapeutic window.

1. Background

For two decades intravenous thrombolysis (IVT) has been the
most important therapy for patients with an acute ischemic
stroke [1]. However, eligibility of IVT is limited due to a
narrow time window of 4.5 hours after symptom onset with
a rapidly decreasing efficacy and various contraindications
such as comorbidities, oral anticoagulation, or recent surgery.
Furthermore, recanalization rates and outcome in patients
with large clots and proximal vessel occlusion are poor after
IVT [2].

Recently, data from several randomized clinical trials
demonstrated a clear benefit of endovascular treatment in
patients with acute ischemic stroke caused by a proximal
vessel occlusion in the anterior circulation [3]. Selection of
patients based on imaging—especially targeting for diffu-
sion/perfusion mismatch and excluding patients with a large
infarct core—has been shown to successfully avoid futile
interventions in all these trials [4].

Currently the time window for favorable outcome after
endovascular treatment is not well defined. Endovascular
treatment with stent retriever thrombectomy is recom-
mended up to 8 hours after symptom onset [5].

2. Case Presentation

A 54-year old, right-handed previously healthy male patient
presented with an acute right sided weakness and facial
palsy to a peripheral hospital (NIHSS on admission: 2).
Computed tomography (CT) angiography 4 hours and 20
minutes after symptom onset showed an occlusion of the
left MCA in the M1 segment with a large perfusion deficit
in the complete MCA territory. Since clinical symptoms
were very mild the treating physicians decided against IVT
and the patient received best medical treatment, that is,
250 mg acetylsalicylic acid intravenously, Atorvastatin 40 mg
per os, and enoxaparin 40 mg s.c. He was transferred to
the local stroke unit for further monitoring. Within nine
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FIGURE 1: Cerebral magnetic resonance imaging 13 hours after stroke onset with a small diffusion lesion in the left basal ganglia and corona
radiata with a complete perfusion deficit of the left MCA territory (a, b). Persistent occlusion of the MCA on magnetic resonance angiography
((c), red arrow) and susceptibility weighted imaging ((d), red arrow). T2 weighted imaging 24 hours after the intervention showing a small
left sided basal ganglia infarction (e, f).
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hours after symptom onset the patient gradually deteriorated,
without any obvious cause (e.g., seizure, hypotension, and
fever). After transferal to our stroke center he presented with
severe aphasia and sensorimotor right-sided hemiparesis
with an NIHSS fluctuating between 9 and 15. Immediately
after admission to our hospital (i.e., 13 hours after stroke
onset), the patient underwent a cerebral magnetic resonance
imaging (MRI) (Figure 1) showing a small diffusion lesion
in the left basal ganglia and corona radiata with a complete
perfusion deficit of the left MCA territory and a persistent
occlusion of the MCA on magnetic resonance angiography
(MRA). The subsequent cerebral distraction angiography
(DSA) confirmed the complete occlusion of left MCA in the
MI segment. After consent of the family the interventional
neuroradiologists performed mechanical thrombectomy in
conscious sedation. Complete recanalization was achieved
with the Solitaire retriever in one attempt 14 hours after stroke
onset. Angiography at the end of the intervention showed
a complete reperfusion of the former occluded left MCA
territory (TICI classification 3).

NIHSS immediately after the intervention was 4, and on
the following day 2 with a mild weakness of the right arm.
MRI 24 hours after intervention showed small left sided basal
ganglia infarction (Figure 1). The patient was retransferred to
the regional hospital 36 hours after intervention. One week
after symptom onset the patient reported to have completely
recovered.

3. Discussion

Endovascular treatment in acute stroke patients with occlu-
sion of large vessels in the anterior circulation improves func-
tional outcome [6]. Recanalization is associated with better
outcome and recanalization rates with mechanical techniques
have been shown to be superior to pharmacological treatment
only [6]. Patients with mild or rapidly improving symptoms,
but proximal vessel occlusions have a poor outcome when
left untreated [6]. In an earlier study especially proximal
vessel occlusion and NIHSS > 10 were predictors of poor
outcome patients with stroke with mild or rapidly improving
symptoms [7]. Therefore, rapid identification and treatment
of these patients are of major importance. In cases of
large vessel occlusion and low NIHSS with decision against
treatment in the acute phase, transferal to a stroke center
with endovascular treatment facilities for further monitoring
is highly recommended.

However, the time window for favorable outcome after
endovascular treatment is not well defined. Only very
recently first results of the DAWN study—presented on the
3rd European Stroke Organisation Conference in Prague and
not jet fully published—showed that removal of a clot by
endovascular thrombectomy within up to 24 hours after onset
of signs and symptoms reduced the disability in selected
stroke patients, such as wake-up strokes [8]. As demon-
strated by Flint et al. and confirmed by Jovin et al. earlier,
endovascular treatment with stent retriever thrombectomy
within 8 hours after symptom onset is safe and reduces the
severity of poststroke disability [5, 9]. Whether mechanical
thrombectomy is beneficial in selected patients after 8 hours

remains unclear. Multimodal MRI imaging techniques have
been shown to better identify patients that are likely to benefit
from endovascular reperfusion therapy. Particularly patients
with a significant perfusion/diffusion mismatch on MRI have
substantial salvageable brain tissue that can be recovered
from ischemia after reperfusion by endovascular treatment,
showing better long-term clinical outcome [4]. Although
mechanical thrombus extraction is generally an alternative
strategy for acute revascularization up to 8 hours after stroke
onset [5, 9], selected patients may benefit from an expanded
therapeutic window. Therefore, further studies—and final
results from the DAWN trial—are needed to better define
time windows and multimodal imaging protocols for save
and efficient endovascular treatment in patients with acute
ischemic stroke.

Conflicts of Interest

Andrea M. Humm received during the past 2 years travel
grants from Novartis and Teva and served as principal
investigator in a study sponsored by Biogen and as coin-
vestigator in studies supported by Bayer and AstraZeneca.
The submitted work is not related to these agreements.
Claudio L. Bassetti has received over the last 2 years honoraria
for consultancy, lectures, and board memberships from the
following institutions/companies: Jazz, Servier, UCB, and
Zambon. His research is currently supported by grants of
the following institutions/companies: Swiss National Science
Foundation (SNF), ResMed, Respironics, Vifor Pharma, UCB
Pharma, Schweizerische Herzstiftung, Tropos Stiftung, and
Parkinson Schweiz. The submitted work is not related to these
agreements. Urs Fischer was former consultant for Covidien
and Co-PI Swift Direct. The submitted work is not related to
these agreements. Jan Gralla is Global PI of STAR and Swift
Direct (Medtronic), consultancy, and CEC member of the
Promise Study (Penumbra), consultancy. The submitted work
is not related to these agreements.

Authors’ Contributions

Anelia Dietmann, treating physician, contributed to idea,
manuscript preparation, and interpretation of data. Kety
Wha-Vei Hsieh, treating physician, contributed to critical
revision of manuscript and figure. Andrea M. Humm, treat-
ing physician, contributed to critical revision of manuscript.
Claudio L. Bassetti, supervising physician, contributed to
critical revision of manuscript. Urs Fischer, treating and
supervising physician, contributed to critical revision of
manuscript and interpretation of data. Jan Gralla, treating
physician, contributed to critical revision of manuscript,
interpretation of data, and figure.

References

[1] W. Hacke, M. Kaste, E. Bluhmki et al., “Thrombolysis with
alteplase 3 to 4.5 hours after acute ischemic stroke,” The New
England Journal of Medicine, vol. 359, no. 13, pp. 1317-1329, 2008.

[2] C. H. Riedel, P. Zimmermann, U. Jensen-Kondering, R. Stin-
gele, G. Deuschl, and O. Jansen, “The importance of size: suc-
cessful recanalization by intravenous thrombolysis in acute



N

anterior stroke depends on thrombus length,” Stroke, vol. 42, no.
6, pp. 1775-1777, 2011.

M. Goyal, B. K. Menon, W. H. van Zwam et al., “Endovascular
thrombectomy after large-vessel ischaemic stroke: a meta-
analysis of individual patient data from five randomised trials,”
The Lancet (London, England), vol. 387, no. 10029, pp. 1723-1731,
2016.

M. G. Lansberg, M. Straka, S. Kemp et al., “MRI profile and
response to endovascular reperfusion after stroke (DEFUSE 2):
a prospective cohort study,” The Lancet Neurology, vol. 11, no. 10,
pp. 860-867, 2012.

T. G.Jovin, A. Chamorro, E. Cobo et al., “Thrombectomy within
8 hours after symptom onset in ischemic stroke,” The New
England Journal of Medicine, vol. 372, no. 24, pp. 2296-2306,
2015.

N. Wahlgren, T. Moreira, P. Michel et al., “Mechanical throm-
bectomy in acute ischemic stroke: consensus statement by
ESO-karolinska stroke update 2014/2015, supported by ESO,
ESMINT, ESNR and EAN;” International Journal of Stroke, vol.
11, no. 1, pp. 134-147, 2016.

K. Nedeltchev, B. Schwegler, T. Haefeli et al., “Outcome of stroke
with mild or rapidly improving symptoms,” Stroke, vol. 38, no.
9, pp. 2531-2535, 2007.

T. G. Jovin and R. G. Nogueira for the DAWN investigators,
“Dawn in full daylight (DWI or CTP Assessment with clinical
mismatch in the triage of wake up and late presenting strokes
undergoing neurointervention),” 2017.

A. C. Flint, G. R. Duckwiler, R. E Budzik, D. S. Liebeskind,
and W. S. Smith, “Mechanical thrombectomy of intracranial
internal carotid occlusion: pooled results of the MERCI and
multi MERCI part I trials,” Stroke, vol. 38, no. 4, pp. 1274-1280,
2007.

Case Reports in Neurological Medicine



